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Newly formed sebum has little or no free
fatty acid; however, the surface lipids have
20—35 per cent free fatty acids, split off from
their corresponding esters by lipases. Much of
the splitting probably takes place in the epidermal
surface, for Nicolaides and Wells have shown
that radioactive tripalmitin applied to the skin
is readily hydrolyzed with the formation of
free fatty acids (1). Since they found that this
activity was greatly suppressed by prior treat-
ment of the skin with antibiotics, these workers
tentatively concluded that the resident bacteria
were probably the source of lipolytic enzymes.
Further support for this view is given in this
paper.
METHODS
A modification of Crandall and Cherry's method
for the determination of lipase in blood and tissue
was used (2). The olive oil was freed of fatty acids
by shaking it with 10 per cent anhydrous sodium
carbonate, extracting the olive oil with ether, and
removing the ether by slow heating. The olive oil
substrate was prepared by combining two parts of
olive oil, one part of a 10 per cent solution of gum
acacia, and one part of a 0.4 per cent solution of
sodium benzoate, resulting in a 50 per cent emul-
sion of olive oil with 5 per cent gum acacia and 0.2
per cent sodium benzoate. This was mixed well in
a Waring blender. The gum acacia is an emulsifier;
the benzoate is a preservative.
Masses of comedones expressed from different
individuals were incubated at 37°—40°C for 24
hours in a small flask with 2 cc. of the olive oil
substrate, 3 cc. of distilled water and 0.5 cc. of
M/15 phosphate buffer (Sorenson). After incuba-
tion 3 cc. of 95 per cent methyl alcohol and three
drops of one per cent alcoholic solution of phenol-
phthalein were added. The solutions were then
titrated with N/20 sodium hydroxide.
Controls were necessary as follows:
1. Substrate control: The olive oil, distilled water
and buffer were incubated without comedones.
The inherent breakdown of the olive oil on
incubation yields titratable substances requir-
ing an average of 0.3 to 0.4 milliliters of N/20
sodium hydroxide.
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TABLE I
Level of lipase activity in comedones
Expressed as milliliters of N/20 sodium hy-
droxide needed to neutralize the lipase activity of
100 mg. of comedo tissue.
Subject Milliliters Subject Milliliters Subject Milliliters
1 3.96
0.88
1.41
1.16
2.14
3.50
1.82
6
7
S
1.26
1.20
1.12
0.44
0.92
5.30
16
17
18
19
5.55
0.60
0.86
5.84
2
3
0.46
2.12
0.81
0.96
3.46
9
10
1.49
2.94
0.58
0.00
20
21
22
2.18
0.60
6.87
23 2.51
4 3.16
4.31
11 0.00
24 0.65
12 2.04
5 0.00
0.56 13 3.80
25 1.45
26 7.27
14 0.00
27 4.32
15 0.77
28
29
30
2.16
5.66
1.23
2. Enzyme control: The potential lipases of the
comedones can be deactivated by heating.
However, alcoholic deactivation yielded more
readily reproducible results. An aliquot weight
of the comedones first was mixed with 3 cc. of
95 per cent methyl alcohol, and after an inter-
val of 10 to 20 minutes the olive oil system was
added. The sample was then incubated as usual
and titrated.
In every titration both of these controls were
performed, and the indicated correction factors
were applied to the final results. Furthermore, to
rule out an inherent breakdown in the comedones
themselves rather than the formation of fatty
acids from the olive oil, samples were incubated
with the olive oil omitted and saline substituted
(comedones, 5 cc. of distilled water, 0.5 cc. M/15
phosphate buffer).
olive oil. Evidently, fatty acids have been lib-
erated by lipase present in the comedones. That
this is a hydrolysis of the olive oil and not of the
lipid material of the comedones is certain by
comparing the results when saline is substituted
for olive oil in aliquot portions of the comedones
(Table II).
Lipase activity could not be correlated with
the degree of clinical acne. Indeed, lipase values
vary markedly in the same individual (Table I).
DISCUSSION
The comedo is composed of keratinized squa-
mae, lipid material, and bacteria (almost always
Pro pionibacterium acnes). The dead keratinized
squamae are not likely to be a continuing source
• of lipase. Furthermore, the absence of a sebaceous
gland in the comedo-bearing follicle makes it
possible to ignore that source. It is improbable
• that the epithelial sac in which the comedo is
• borne, could secrete enzymes into the lumen.
Enormous numbers of propionibacterium con-
gregate in comedones. The probability is great
: that these bacteria generate the lipases which
• have been demonstrated.
The direct chemical method for determining
lipases has been used because of the inherent
difficulties with histochemical methods. Mon-
: tagna (3, 4), Wells (5) and Findlay (6) have
::• demonstrated non-specific esterase activity in
the sebaceous duct and follicular canal in the
human, but as such this does not indicate specific
lipase activity.FIG. 1
SUMMARY AND CONCLUSION
By using a direct chemical method lipase
activity has been demonstrated in the contents
of comedones. It is suggested that propionibac-
_______________________________
terium is the source of the lipolytic enzyme.
Subject Olive Oil Substrate No Olive Oil
1 1.42 0.51
31 2.71 .76
32 4.92 .76
RESULTS
A total of 46 determinations were made on
comedones from 36 patients. The pooled samples
ranged from 2-90 milligrams after the specimens
were divided to allow for the controls. The
results, as shown in Table I and figure 1, demon-
strate that there is a liberation of titratable acid
substances when comedones are incubated with
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